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COVID-19, a highly infectious disease, caused by a novel virus, the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has 
brought about an unprecedented threat to global health. First reported in Wuhan, China, in December 2019, it has now spread to all continents 
of the world becoming a pandemic. There is no known treatment or vaccine for it although many candidate drugs and vaccines are in various 
clinical trial phases. For now, non-pharmacological interventions (NPIs) have become the mainstay of response for COVID-19 and are being 
used across the world to flatten the epidemiologic curve with some success. This review focussed on identifying which NPIs have been effective. 
NPIs that are effective include isolation and quarantine, physical distancing, use of face masks and hand hygiene. These measures are best 
used in combination and simultaneously. The evidence is that they should be instituted early in the pandemic and for sustained periods. They 
should also be implemented in the context of the cultural and socioeconomic conditions of the populace. Ineffective NPIs include ultraviolet 
irradiation and spraying of outdoor spaces and individuals. We recommend that decision makers weigh the evidence carefully, as it applies to 
the local setting to inform public health decisions. 
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for example through a handshake. Indirect contact involves 
touching a contaminated inanimate object. Droplets containing 
the virus may project for a distance for up to 2 m when an 
infected person sneezes, coughs or talks. Aerosolised droplets 
remain suspended in the air for long periods and may travel 
farther distances." 


INTRODUCTION 


The COVID-19 pandemic is unprecedented in the magnitude 
and severity of the disruption it has caused in virtually all 
aspects of human life worldwide. Severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) is the aetiological 
agent for COVID-19. A condition that was only first identified 


in December 2019 and now has over 17,396,943 reported cases 
worldwide as of 1 August 2020."! In Nigeria, 43,537 cases have 
been reported as of 1 August 2020.?! Believed to have started 
in Wuhan, China, the social global interconnectedness eased 
the spread of the disease worldwide and the often late and/or 
inadequate response.) 


The disease is spread by three main modes of transmission: 
direct or indirect contact transmission, respiratory droplet 
transmission and aerosol transmission. Direct contact 
transmission involves direct contact with an infected person, 
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The incubation period of COVID-19 is 2-14 days. The range 
of symptoms that are non-specific includes fever, dry cough, 
rhinorrhoea, chest pain, difficulty in breathing, sore throat, 
diarrhoea, anosmia, ageusia, myalgia and arrhythmias. The 
elderly and those with other underlying illnesses, which 
include hypertension, diabetes mellitus and chronic obstructive 
airway disease, or those who are immuno-compromised are 
particularly at risk.>°! Pre-symptomatic transmission occurs 
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when an infected person sheds the virus up to 5 days before 
developing symptoms. On the other hand, asymptomatic 
direct transmission occurs when a person who never 
develops symptoms infects another person. The potential for 
environmental transmission also exists from reports that the 
virus may survive for up to 3 days on inanimate objects.!7*! 
The virus has also been detected in stool.'! In China, more 
than 80% of the patients among the first 72,000 cases had 
mild disease. Although the overall case fatality rate was 2.3%, 
this increased to 8% and 14.8% in the 70-79 and above 80 
age-grouprespectively.!"! In Nigeria, 75% of the first 32 cases 
had illness of moderate severity and a median hospital stay of 
12 days (interquartile range: 9—13.5).04 


Suppression and mitigation are two main strategies that 
have been used by different countries and their outbreak 
response teams towards controlling COVID-19 within their 
jurisdictions."'?! The suppression strategy aims to halt the 
outbreak through aggressive state or countrywide lockdowns. 
This works best in the early stages and in the absence of 
community transmission. The basic reproductive number (R,) 
is kept at <1, that is, each case transmits the disease to no 
more than | person. Mitigation aims to manage the outbreak 
such that the pandemic does not overwhelm the country’s 
health system. This strategy allows the development of herd 
immunity, potentially reducing the likelihood of a second 
wave of the pandemic or its severity if it does occur. In this 
case, the interventions are mainly targeted at vulnerable 
populations such as the elderly and those with pre-existing 
morbidities. 


In the absence of effective treatment or vaccines for 
COVID-19, non-pharmacological interventions (NPIs) 
become the mainstay of response to controlling the pandemic. 
NPIs could be targeted at having global-, national- or 
individual-level benefits. Closure of international borders and 
points of entry/exit, as well as screening of travellers, helps 
to control international spread. School closures, modified 
work arrangements and isolating patients, all help in reducing 
spread in the community. Furthermore, hand hygiene, use of 
face masks and other personal protective equipment provide 
individual-level protection. Several NPIs are being used, but 
the evidence for their effectiveness is often not available. 
Therefore, the objective of this review is to describe the 
effectiveness of the different NPIs which have been used in 
the on-going COVID-19 pandemic. 


HistoricAL Use of Non-PHARMACOLOGICAL 
INTERVENTIONS 


NPIs have been used in the past to deal with pandemics such 
as the plague and the 1918 influenza pandemic. Quarantine 
is derived from the Italian word quaranta, meaning ‘40’. 
The concept of quarantine began in the 14" century after 
outbreaks of the plague. Following the devastation caused 
by the disease, authorities decided that any person thought to 
have contracted the disease be taken out of the city to prevent 


them from infecting others." The first formal quarantine 
facility was built on an island in Venice in 1423.!"5 It was also 
used when ships arriving at the port of Venice from foreign 
travels were made to wait 40 days to disembark to allow time 
for any person infected with an infectious disease to manifest 
symptoms and thus be identified. The use of these measures 
helped in controlling the disease.!"®! 


A little over a hundred years ago, in 1918, the world 
experienced an influenza pandemic which is now known as 
the ‘Spanish flu’. The H1N1 was a novel virus at that time for 
which there was no treatment, vaccine or understanding of its 
pathophysiology. The disease accompanied troop movements 
across the world and in the end, the pandemic ultimately led to 
the death of 50-100 million people across Asia, Europe, Africa 
and the Americas. The main control measures were NPIs such 
as surveillance, quarantine and isolation. In the USA, the most 
common NPIs used were school closures and ban on public 
gatherings. Cities that introduced NPIs earlier had: greater 
delays to reach peak mortality, lower peak mortality and lower 
total mortality.07! 


EFFECTIVENESS OF CURRENTLY USED 


Non-PHARMACOLOGICAL INTERVENTIONS 


NPIs recommended by the World Health Organization (WHO) 
for use in influenza pandemics at any level of severity include 
hand hygiene, face masks for symptomatic and asymptomatic 
individuals, isolation of sick individuals, travel advice, surface 
and object cleaning.!!*! When the severity is high, the use of 
Face masks by the public and school closures are recommended 
as additional measures. When the severity is categorised as 
extra-ordinary, internal travel restrictions and workplace 
closures are further measures. 


A study from Wuhan, China, found that a combination 
of NPIs including social distancing, quarantine, traffic 
restriction and universal symptom survey were temporally 
associated with the control of COVID-19.!""! Another study in 
China predicted that without the use of NPIs, the COVID-19 
outbreak would have had a 67-fold increase in the number 
of cases.?°! A report from Europe on the effects of NPIs 
in Europe estimated that they were able to prevent over 3 
million deaths from COVID-19 across 11 countries on the 
continent.” This is supported by another modelling study 
that compared 16 countries around the world. Assuming 
a baseline R, of 2.2, the report estimated that intermittent 
cycles of mitigation and relaxation reduced the R, to 0.8, 
while intermittent suppression and mitigation reduced the 
R, to 0.5.7! In the UK, a modelling study showed that 
school closures, physical distancing, shielding of at-risk 
persons and self-isolation were all likely to decrease the R, 
but not sufficiently to prevent intensive care unit demand 
from existing health services.”*! A limitation of modelling 
studies is that they are unable to capture all the transmission 
dynamics of the infection as they are predicated on fixed 
constants for the production of the results. 
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LockDOWN 


A lockdown is a community-wide containment strategy 
implemented to reduce person-to-person interaction to a 
minimum. It involves the shutdown of government offices, 
businesses, schools, social and recreational facilities and 
transportation services but exempting essential services 
such as health, security and basic utilities. This drastic NPI 
only becomes necessary to forestall or slow community 
transmission. Hubei province in China was the first to 
implement this starting with Wuhan before extending to the 
whole of the province, thereby affecting more than 60 million 
residents in over twenty cities.?4! The use of sub-national 
or national lockdowns were also implemented in other 
countries around the world including Nigeria. Lockdowns 
are enforced through the use of public health laws as have 
been enacted in Nigeria’*! and Lagos State.”°! To evaluate 
the effects of the lockdown in China, a group of researchers 
compared the growth curves of cases and correlated these 
with domestic air traffic. Their evaluation was based on data 
derived from publicly available COVID-19 situation reports. 
In the immediate period following the implementation of the 
lockdown, there was a significant increase in doubling time of 
COVID-19 cases from 2 days (95% confidence interval [CI]; 
1.4-2.6) to 4 days (95% CI: 3.5—4.3).?7 In Nigeria, the initial 
lockdown limited to Lagos, and Ogun State and Abuja, the 
Federal Capital Territory had limited impact as the country 
had since moved into community transmission. Perhaps, a 
total country-wide lockdown may have been more beneficial. 
Lockdowns bring about compulsory physical distancing 
but at a great economic cost. Thus, citizens may not obey 
as socioeconomic hardship and hunger set in. This makes it 
difficult to achieve compliance and prevent the spread of the 
infection. 


Airport CLosure/TRAVEL RESTRICTIONS 


The ease of international travel is thought to have facilitated 
the spread of the disease across the world and consequently 
the pandemic. Some authors reported that in <2 months after 
the outbreak in China, international flights had contributed to 
exporting the diseases to not <26 countries.”*! Besides, another 
described a linear relationship between the number of cases and 
local air passenger traffic within China (7° — 0.92; P < 0.19) 
as well as international air travel (7? — 0.98; P < 0.01), further 
confirming the role of international flights.?7 In response to 
the export of cases from China, many countries closed their 
external borders for the first time.”*! Using daily COVID-19 
incidence data and global airport network connectivity, some 
researchers found that travel restrictions enforced by China 
averted 70% of cases that would have been exported and in the 
first 3 weeks of implementation, the daily rate of exported cases 
dropped by 81%.?7 However, the impact of the measures was 
limited to the early phase of the pandemic and underreporting 
was a limitation of the study.” The travel restrictions in 
Wuhan implemented along with a lockdown is estimated to 
have slowed the progression of the pandemic in other parts 


of China by 3-5 days.°°! Another report estimated that the 
introduction of travel control measures in Wuhan, China, 
reduced the median daily R from 2.35 to 1.05.°" In Europe, 
modelling studies on the spread of infection in the absence of 
travel restrictions have shown that the pandemic would have 
spread at a much faster rate with the consequent impact on 
the health systems of countries all over the world.'*?! Airport 
closures alone will not work except to restrict potential carriers 
from importing it to destination countries. Physical screening 
done at airports is unlikely to help as only the very sick may 
manifest symptoms with a resultant low yield. It is estimated 
that up to 64% of infected persons who are travelling are known 
to be pre-symptomatic.?” A voluntary form of travel restriction 
given to the public is to avoid non-essential travel, although 
widely used globally the effect on the pandemic is uncertain. 


Puysicac DISTANCING 


Physical distancing is the maintenance of space between 
self and persons outside one’s household. This is achieved 
by avoiding groups, large gatherings and maintaining a 
distance of 2 m from other people to reduce the risk of direct 
transmission of COVID-19. The size of groups or gatherings 
is determined by individual countries based on their local 
situations. These rules must be applied consistently and without 
bias to maintain the trust of the public and thus, compliance. 
A meta-analysis investigating the level of protection conferred 
by various interventions in use reported that physical distancing 
of at least 1 metre independently reduced the risk of virus 
transmission (adjusted odds ratio 0.18; 95% CI: 0.09-0.38).52) 
A systematic review of workplace physical distancing found 
the policy reduced the influenza attack rate by 23% in the 
general population.*! Workplace physical distancing is being 
used by both public and private sectors in Nigeria in the 
form of work from home or limiting the numbers that report 
physically to the office but its effectiveness is unknown. Given 
the effectiveness of physical distancing, it is important to 
consider its implementation. For instance, a modelling study 
reported that single interventions of physical distancing were 
not very effective as resurgence of cases were likely to occur 
once distancing was removed.. 


QUARANTINE AND ISOLATION 


Quarantine means the separation and restriction of movement 
of people who have potentially been exposed to a contagious 
disease to ascertain if they become unwell, thereby reducing the 
risk of transmitting it to others. Quarantine could be voluntary 
or made mandatory using relevant public health laws.!>°! 
It is most effective when there is an effective system for 
contact tracing and early detection of cases.'*4! Any quarantine 
plan will need to also include considerations for providing 
necessities such as feeding and household supplies to the 
quarantined and where resources are available, compensation 
for lost earnings due to absence from work. A closely related 
but different term is isolation which refers to the deliberate 
separation and confinement of a person who is known to have 
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a contagious disease.'*! Isolation is effective for infectious 
diseases that can be promptly detected and in which there is 
a high person-to-person transmission. In Nigeria, isolation 
centres have been established in every state to care for the 
sick. Contact tracing is the prompt identification of individuals 
that have been exposed to a confirmed case of a disease. As an 
NPI measure, it helps in informing quick preventive measures 
and early identification of cases, thus reducing the spread of 
the disease. 


In the context of the COVID-19 pandemic, the WHO 
recommends that close contacts of persons with confirmed 
COVID-19 infection should be quarantined for 14 days 
counting from the most recent time of exposure to the 
confirmed case. Quarantine facilities would preferably be 
well-ventilated single rooms with normal furnishings and 
equipment for day-to-day life.'7! Hotels, school dormitories, 
religious camps and such similar settings could easily be 
adapted for this purpose. Home quarantine is effective if the 
above conditions can be met. In addition, there will be need to 
avoid shared spaces and keep a distance of a minimum of | m 
from other household members. Those under quarantine should 
be monitored for the development of symptoms so that early 
management can be instituted. Persons being quarantined and 
the persons caring for them should be well trained in infection, 
prevention and control measures and proper and regular 
disinfection of the quarantine environment should be carried 
out. Some authors have suggested that about 70% of cases have 
to be traced successfully to contain the outbreak of COVID-19 
assuming a R of 2.5.°*! A systematic review on the effects of 
quarantine, on COVID-19 and other recent pandemics such as 
SARS and Middle East Respiratory Syndrome, which included 
modelling and observational studies reported that quarantine 
alone could reduce the incidence of new cases by 44-81 
percentage points, as well as reduce mortality by between 31 
and 63 percentage points.°*! Greater benefits are expected if 
quarantine is combined with other measures as often happens 
in practice. 


However, quarantines and isolations have some negative 
consequences which also have to be carefully managed. The 
negative consequences arise from the loss of freedom and 
disruption of routine life. Surveys conducted among people 
that had to quarantine found a high prevalence of mental 
health disorders such as exhaustion, depression, irritability 
and insomnia among others.!°*" In Nigeria, effective use 
of quarantine may be difficult in many communities where 
sub-standard housing exists and facilities such as separate 
bathrooms are scarce. Public information management in the 
form of clear and transparent updates and guidelines on the 
implementation of isolation and quarantine is also important 
to encourage compliance and avoid panic by members of the 
public. 


ScHooL CLOSURES 


Closure of schools is an important NPI as schools serve as an 


ideal setting for rapid transmission of the infection. Young 
children may not be compliant with the use of NPIs and 
maintaining physical distancing presents a unique challenge 
both in the classroom and on the playground. School closures 
reduce the likelihood of transmission between pupils and 
between school staff and pupils. This probably explains why 
many countries including Nigeria are not as quick to reopen 
schools. School closure also forces parents and caregivers to 
stay home, thus reducing work exposure for the parents too. 
However, most studies have evaluated school closures as part 
ofother interventions and not as a single measure. A systematic 
review of over 100 studies in the UK found that the benefit of 
school closure was conditional upon low transmissibility R, <2 
of the disease and also children must have a higher attack rate 
than adults.'7] A modelling study estimated that school closure 
was more effective if the R, was <1.5 and was best with other 
NPIs that reduced contact with infected persons." 


School closure in an epidemic of SARS which had a low 
prevalence and attack rate among children is reported to have 
contributed little to controlling the outbreak.“ The evidence 
from a more recent review was more categorical. The reviewers 
found that school closure and social distancing prevented 
transmission of disease in school-aged children would prevent 
only 2%—4% of deaths and was not as effective as other social 
distancing measures."*! The negative effects of school closure 
though, are the missed educational opportunities and impact 
on educational outcomes. Besides, school is a safe place 
away from domestic abuse which may increase during school 
closures. Health interventions delivered through schools, such 
as school meals, are also missed out. There remain questions 
on the timing of the closure of schools during the pandemic 
and when it is safe to reopen. Care must be taken in reopening 
schools as the exposure to infection is likely to be high from 
other children who may be asymptomatic, school staff and 
parents/guardians, who come to the school premises and 
classes. 


PERSONAL Protective Non-PHARMACOLOGICAL 
INTERVENTIONS 


Various hygiene measures stemming from the principles 
of infection prevention and control and also studies on the 
effect on the individual measures on other diseases can be 
implemented. Frequent hand washing with soap or alternatively 
an alcohol-based hand rub can be used. Also, the use of 
respiratory etiquette by coughing into tissues or the bent elbow 
rather than the palms of the hands is important and should 
continue to be promoted. It potentially prevents the shedding 
of the virus into the environment. 


Hann HYGIENE 


Hand hygiene is one of the key measures promoted by 
the WHO and other health experts towards containing 
COVID-19 disease. This is because hand washing has been 
shown to reduce hand contamination with disease-causing 
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microorganisms by up to 90% and respiratory illnesses in 
general by a fifth.“°! Frequent, thorough and rigorous hand 
washing with soap and running water for at least 20 s is 
recommended to be promoted at the community level. In 
the absence of soap or if the hands are not visibly soiled, an 
alcohol-based hand sanitizer could be used. The hand sanitizers 
should have at least 60% alcohol content.“ The efficacy of 
hand wiping with various cleansing agents was tested by 
some researchers in China. Having deliberately contaminated 
the hands of one of the authors, with laboratory propagated, 
low pathogenic avian influenza virus they proceeded to wipe 
the hands with a towel soaked in water containing 1% soap 
powder, 0.05% active chlorine from sodium hypochlorite and 
0.25% active chlorine from sodium hypochlorite. Wiping the 
hands with these solutions reduced the viral contamination by 
98%, 96% and 99%, respectively.*! A group of researchers 
conducted a cluster-randomised intervention of face mask 
and hand hygiene in young adults (n = 1178) before and 
during the onset of an influenza epidemic. They reported a 
75% reduction in influenza transmission in the groups that 
used had hygiene and face masks combined compared to the 
control group.'?! Hand washing is a simple low-cost NPI and 
is highly recommended. One challenge faced by communities 
in Nigeria is the availability of clean water which at times has 
to be purchased. Hand hygiene is also important in healthcare 
settings to prevent nosocomial transmission of the disease.” 
In clinical settings, the moments for hand hygiene are before 
touching a patient, before clean or aseptic procedures, after 
body fluid exposure, after touching a patient and after leaving 
a patient’s surrounding." Despite the clear recommendations, 
adherence to hand hygiene has been found to be low among 
healthcare workers for reasons which include the absence of 
hand washing stations or non-availability of alcohol-based 
hand rubs.” Health workers should continuously be reminded 
about the five moments of hand hygiene in the workplace 
through training, strategic placement of information, education 
and communication materials, and other innovative means. 
A concern with frequent hand washing among health workers 
who by nature of their continuous exposure to potentially 
contaminated body fluids and surfaces need to wash their hands 
very often is the development of skin disorders such as eczema 
or macerations. This was reported by a study among a group 
of healthcare workers, who reported washing their hands at 
least 10 times daily, three-quarters of them reported damage 
to the skin of the hands although the use of self-reports is a 
limitation of the study. 


Face Masks 


Across the world, at the start of the pandemic, there was no 
clear policy on the use of face masks and use in community 
settings was even discouraged.'4! The correct and consistent 
use of face masks has now become one of the interventions to 
control COVID-19. Without compliance with other protective 
measures, a mask offers limited protection against the disease. 
The WHO has recently published a guide for the use of face 


masks in the context of the COVID-19 pandemic for public use 
and also in healthcare settings.>! In community settings, the 
first consideration should be maintaining physical distancing. 
However, where physical distancing of 1 to 2 m from other 
people cannot be maintained, it is recommended that any type 
of mask should be used. The masks serve as a form of source 
control in infected persons. Mask use is a form of the citizenry 
taking responsibility for their health during the pandemic. Face 
masks are recommended where physical distancing cannot be 
achieved such as in public transportation (bus, plane or train) 
and in specific work conditions that place the employee in 
close contact with others. !>! 


The use of any type of face covering is described as causing 
a significant reduction in the risk of contracting respiratory 
viruses. One study reported an adjusted odds ratio of 0.15, 95% 
CI of 0.07—0.34 with the use of face masks and showed stronger 
associations with N95 masks or similar respirators.) Using 
a machine simulation of human breathing of contaminated 
air, it was reported that N-95 and medical masks were able to 
block almost 100% and 97% of viruses, respectively, while 
a multi-layered home-made mask (consisting of four layers 
of kitchen paper and one layer of polyester) was effective 
in blocking 97% of viruses. A prospective, randomised 
trial to compare the efficacy of cloth masks, medical masks 
and control group, which used both medical and cloth 
mask (standard practice) on clinical respiratory illness and 
laboratory-confirmed respiratory illness among health care 
workers (n = 1607) in high-risk wards of secondary/tertiary 
level hospitals in Hanoi, found that the risk of influenza-like 
illness (ILI) was significantly highest in the group that used 
cloth masks (relative risk RR = 13.25, 95% CI: 1.74-100.97) 
compared to the group that used medical masks. The risk of 
ILI was also higher in the cloth mask group compared to the 
control group (RR = 3.49, 95% CI: 1.00-12.17).& A strength 
of the study was its large sample size and it provided evidence 
that the use of cloth masks could be harmful in the health care 
setting. 41 


In healthcare settings, fabric masks are not suitable.°! Medical 
masks, also known as surgical masks or procedure masks and 
respirators such as the N95 respirator, are either used using a 
universal masking strategy or a targeted continuous medical 
mask use. Universal masking means that all health workers 
and visitors are required to wear masks within the hospital 
premises. Targeted continuous mask-wearing means that 
masks should be worn by all persons in clinical areas at all 
times. Where available, N95 respirators are recommended for 
use when providing care to COVID-19 patients and when not 
freely available they should be used during aerosol-generating 
procedures. 


INEFFECTIVE NON-PHARMACOLOGICAL INTERVENTIONS 


There are some NPIs that are sometimes considered, but there 
is either a lack of evidence to support their use or concrete 
evidence that they do not work. For example, ultraviolet 
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irradiation is used for disinfection, but they is relatively 
expensive to install and thus, not applicable to wide settings 
and for large populations.""*! In addition, if a surface is covered, 
penetration will be limited. Manipulation of humidity is 
another intervention that has no supporting evidence but rather 
increasing humidification may increase indoor dampness and 
mould and thus aggravate asthma.” 


Spraying of outside spaces such as streets or market places 
is not recommended as the disinfectant is inactivated by dirt 
and cannot have enough contact time to kill the pathogen. 
Even though spraying public places may be impressive to 
the public, its lack of effectiveness is not in doubt. Besides, 
spraying individuals with disinfectants is not recommended 
under any circumstances as it will not only harm the physical 
and psychological health of the person and will not reduce the 
transmission of the virus from infected persons." 


CONCLUSION 


The WHO Ebola Response Team in their special report on the 
West African EVD outbreak of 2014 rightly stated that ‘for 
managing future Ebola outbreaks, community engagement, 
early case detections and diagnosis, comprehensive contact 
tracing, prompt patient isolation, supportive clinical care, 
rigorous infection control and safe burials are key’.'*! This is 
also true of the COVID-19 pandemic. 


A combination of NPIs should be implemented consistently and 
long enough to gain maximum effect and be eased gradually 
being guided by accurate pandemic data. Key NPIs in Nigeria 
include hand washing, face masks and physical distancing. 
They require intense and sustained communication to ensure 
high compliance. Policymakers should use scientific evidence 
to guide the deployment of NPIs and contextualise them within 
the socio-cultural and economic situations of their countries. 
The pandemic must not be treated as a purely medical problem 
but issues of livelihood must be considered in the use of NPIs. 
Government palliative measures should be widely distributed 
to those in need the most as this will build public trust and 
make compliance much easier. 


Compliance with the NPIs by the citizenry is critical to 
their effectiveness. A study showed that fear of COVID-19 
was the only predictor of desired behavioural change and 
compliance with NPIs.!°°! The health belief model may then be 
applied to drive home key messages and ensure compliance. 
At the minimum, the public should receive full, transparent 
information presented in simple and clear terms and the 
rationale behind the various measures being implemented in 
the various local languages. 


Financial support and sponsorship 
Nil. 


Conflicts of interest 
There are no conflicts of interest. 


REFERENCES 


1. World Health Organization. Coronavirus Disease (COVID-19) Situation 
Report 194. World Health Organization; 02 August, 2020. 

2. Nigerian Centre for Disease Control. (NCDC). COVID-19 Nigeria 
Situation Dashboard; Viewed Online on 2020. https://covid19.ncde.gov. 
ng/. [Last accessed on 2020 Sep 03]. 

3. Singhal T. A review of coronavirus disease-2019 (COVID-19). Indian J 
Pediatr 2020;87:281-6. 

4. Gralton J, Tovey E, McLaws ML, Rawlinson WD. The role of 
particle size in aerosolized pathogen transmission: A review. J Infect 
2011;62:1-13. 

5. Yan Y, Shin WI, Pang YX, Meng Y, Lai J, You C, et al. The first 75 
days of novel coronavirus (SARS CoV 2) outbreak: Recent advances, 
prevention, and treatment. Int J Environ Res Public Health 2020;17:e1- 
23. 

6. Nwoemeka NE, Okwelogu IS, Chiedozie AP. A scoping review on 
epidemiology, etiology, transmission, clinical presentation treatment 
and management of coronavirus disease (COVID-19). Europ J Biol Med 
Sci Res 2020;8:45-54. 

7. Van Dorelamen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A, 
Williamson BN. Aerosol and surface stability of SARS-CoV-2 as 
compared with SARS-CoV-1. N Eng J Med 2020;382:1564-7. 

8. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He J, et al. Clinical 
characteristics of 2019 novel coronavirus infection in China. N Engl J 
Med 2020;382:1708-20. 

9. Gu J, Han B, Wang J. COVID-19: Gastrointestinal manifestations and 
potential faeco-oral transmission. Gastroenterology 2020;158:1518-9. 

10. Wu M, McGoogan JM. Characteristics of and important lessons from the 
Coronavirus Disease 2019 (COVID-19) outbreak in China. Summary of 
a report of 72 314 cases from the Chinese Center for Disease Control 
and Prevention. JAMA 2020;323:1239-43. 

11. Bowale A, Abayomi A, Idris J, Omilabu S, Abdus-Salam I, Adebayo B, 
et al. Clinical presentation, case management and outcomes for the first 
32 COVID-19 patients in Nigeria. Pan Afr Med J 2020;35:24. 

12. Ferguson N, Laydon D, Nedjati Gilani G, Imai N, Ainslie K, Baguelin 
M, et al. Report 9: Impact of non-pharmaceutical interventions (NPIs) to 
reduce COVID19 mortality and healthcare demand [Internet]. Imperial 
College London; 2020. Available from: http://spiral.imperial.ac.uk/ 
handle/10044/1/77482. [Last cited 2020 Sep 03]. 

13. Sehdev PS. The origin of quarantine. Clin Infect Dis 2002;35:1071-2. 

14. Gensini GF, Yacoub MH, Conti AA. The concept of quarantine in 
history: From plague to SARS. J Infect 2004;49:257-61. 

15. Tognotti E. Lessons from the history of quarantine, from plague to 
influenza A. Emerg Infect Dis 2013;19:254-9. 

16. Cetron M, Simone P. Battling 21‘-century scourges with a 14"-century 
toolbox. Emerg Infect Dis 2004;10:2053-4. 

17. Markel H, Lipman HB, Navarro JA, Sloan A, Michaelsen JR, Stern AM, 
Cetron MS. Non-pharmaceutical interventions implemented by US cities 
during the 1918-1919 Influenza pandemic. JAMA 2007;298: 644-54. 

18. World Health Organization. Non-Pharmaceutical Public health 
Measures for Mitigating the Risk and Impact of Epidemic and Pandemic 
Influenza. Geneva: World Health Organization; 2019. 

19. Pan A and Liu L. Association of public health interventions 
with epidemiology of COVID-19 outbreak in Wuhan. JAMA 
2020;323:1915-23. 

20. Lai S, Ruktanonchai NW, Zhou L, Prosper O, Luo W, Floyd JR, et al. 
Effect of non-pharmaceutical interventions to contain COVID-19 in 
China. Nature. 2020;1-4. 

21. Flaxman S, Mishra S, Gandy A, Unwin HJT, Mellan TA, Coupland H, 
et al. Estimating the effects of non-pharmaceutical interventions on 
COVID-19 in Europe. Nature. 2020;584:257-61. 

22. Chowdhury R, Heng K, Shawon MSR, Goh G, Okonofua D, 
Ochoa-Rosales C, et al. Dynamic interventions to control COVID-19 
pandemic: A multivariate prediction modelling study comparing 16 
worldwide countries. Eur J Epidemiol 2020;35:389-99. 

23. Davies NG, Kucharski AJ, Eggo RM, Gimma A, Edmunds WJ; Centre 
for the Mathematical Modelling of Infectious Diseases COVID-19 
working group. Effects of non-pharmaceutical interventions on 
COVID-19 cases, deaths, and demand for hospital services in the UK: 





266 Nigerian Postgraduate Medical Journal | Volume 27 | Issue 4 | October-December 2020 A 





[Downloaded free from http:/Awww.npmj.org on Wednesday, April 28, 2021, IP: 78.55.177.14] 


24. 


25. 
26. 
27. 


28. 


29. 


30. 
31. 
32. 


33), 


34. 


35. 


36. 
37. 
38. 


39. 


40. 


41. 


BE Nigerian Postgraduate Medical Journal | Volume 27 | Issue 4 | October-December 2020 


Odusanya, et al.: Non-pharmacological interventions for COVID-19 


A modelling study. Lancet Public Health 2020;5:e375-85. 
Wilder-Smith A, Freedman MD. Isolation, quarantine, social distancing 
and community containment: Pivotal role for old style public health 
measures in the novel coronavirus (2019-nCoV) outbreak. J Travel Med 
2020:27; taaa0201-4. 

Federal Government of Nigeria. The Quarantine Act [CAP Q2 FLN 
2004]. Abuja; 2020. Available from http://www.covidlawlib.org. [Last 
accessed on 2020 Aug 01]. 

Lagos State Government. Lagos State Infectious Diseases (Emerging 
Prevention) Regulation 2020; Lagos: 2020. Available from: http://www. 
covidlawlib.org. [Last accessed on 2020 Aug 01]. 

Lau H, Khosrawipour V, Kocbach P, Mikolajczyk A, Schubert J, 
Bania J. The positive impact of lockdown in Wuhan on containing the 
COVID-19 outbreak in China. J Travel Med 2020;27:taaa037. 

Wells CR, Sah P, Moghadas SM, Pandey A, Shoukat A, Wang Y, et al. 
Impact of international travel and border control measures on the global 
spread of the novel 2019 coronavirus outbreak. Proc Natl Acad Sci U S 
A 2020;117:7504-9. 

European Commission. COVID-19: Temporary restriction on 
non-essential travel to the EU. Communication from the Commission 
to the European Parliament, the European Council and the Council. 
Brussels: European Commission; 2020. 

Chinazzi M, Davis JT, Ajelli M, Gioanni C, Litvinova M, Merler S, 
et al. The effect of travel restrictions on the spread of the 2019 novel 
coronavirus (COVID-19) outbreak. Science 2020;368:395-400. 
Kucharski AJ, Russell TW, Diamond C, Liu Y, Edmunds J, Funk S, 
et al. Early dynamics of transmission and control of COVID-19: 
A mathematical modelling study. Lancet Infect Dis 2020;20:553-8. 
Linka K, Peirlinck M, Sahli Costabal F, Kuhl E. Outbreak dynamics 
of COVID-19 in Europe and the effect of travel restrictions. Comput 
Methods Biomech Biomed Engin 2020;23:710-7. 

Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, Schünemann HJ, 
et al. Physical distancing, face masks, and eye protection to prevent 
person-to-person transmission of SARS-CoV-2 and COVID-19: 
A systematic review and meta-analysis. Lancet 2020;395:1973-87. 
Ahmed F, Zviedrite N, Uzicanin A. Effectiveness of workplace social 
distancing measures in reducing influenza transmission: A systematic 
review. BMC Public Health 2018;18:518. 

Kissler SM, Tedijanto C, Yonatan ML. Social distancing strategies for 
curbing the COVID-19 epidemic. medRxiv (The Pre-print Server for 
Health Sciences) [Internet]. 2020. Available from: https://www.medrxiv. 
org/content/10.1101/2020.03.22.20041079v1. [Last cited 2020 Sep 3]; 
Centers for Disease Control and Prevention. Quarantine and Isolation 
[Internet]. 2019. Available from: https://www.cdc.gov/quarantine/index. 
html. [Last cited 2020 Sep 3]. 

World Health Organization. Considerations for Quarantine of Individuals 
in the Context of Containment for Coronavirus Disease (COVID-19). 
Interim Guidance. World Health Organization; 19 March, 2020. 
Hellewell J, Abbott S, Gimma A, Bosse NI, Jarvis CI, Russell TW, et al. 
Feasibility of controlling COVID-19 outbreaks by isolation of cases and 
contacts. Lancet Glob Health 2020;8:e488-e496. 

Nussbaumer-Streit B, Mayr V, Dobrescu AI, Chapman A, Persad E, 
Klerings I, et al. Quarantine alone or in combination with other public 
health measures to control COVID-19: A rapid review. Cochrane 
Database Syst Rev 2020;4:CD013574. 

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, 
Greenberg N, et al. The psychological impact of quarantine and how to 
reduce it: Rapid review of the evidence. Lancet 2020;395:912-20. 
Jeong H, Yim HW, Song Y-J, Ki M, Min J-A, Cho J, Chae J-H. 
Mental health status of people isolated due to Middle East Respiratory 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


Si, 


52. 


53. 


54. 


D2. 


56. 


57. 


58. 


59. 


60. 


Syndrome. Epidemiol Health [Internet]. 2016;38. Available from: 
https://www.ncbi.nlm.nih.gov/pmce/articles/PMC5177805/. [cited 2020 
Sep 3]. 

Jackson C, Mangtani P, Hawker J, Olowokure B, Vynnycky E. The 
effects of school closures on influenza outbreaks and pandemics: 
Systematic review of simulation studies. PLoS One 2014;9:e97297. 
Milne GJ, Kelso JK, Kelly HA, Huband ST, McVernon J. A small 
community model for the transmission of infectious diseases: 
Comparison of school closure as an intervention in individual-based 
models of an influenza pandemic. PLoS One 2008;3:e4005. 

Pang X, Zhu Z, Xu F, Guo J, Gong X, Liu D, et al. Evaluation of 
control measures implemented in the severe acute respiratory syndrome 
outbreak in Beijing, 2003. JAMA 2003;290:3215-21. 

Viner RM, Russell SJ, Croker H, Packer J, Ward J, Stansfield C, et al. 
School closure and management practices during coronavirus outbreaks 
including COVID-19: A rapid systematic review. Lancet Child Adolesc 
Health 2020;4:397-404. 

Harvard University. The Handiwork of Good Health. Cambridge, MA, 
USA: Harvard Health Publishing; 2007. 

Siddharta A, Pfaender S, Vielle NJ, Dijkman R, Friesland M, Becker B, 
et al. Virucidal activity of world health organization-recommended 
formulations against enveloped viruses, Including Zika, Ebola, and 
Emerging Coronaviruses. J Infect Dis 2017;215:902-6. 

Ma Q-X, Shan H, Zhang H-L, Li G-M, Yang R-M, Chen J-M. Potential 
utilities of mask-wearing and instant hand hygiene for fighting SARS- 
CoV-2. J Med Virol. 2020;92:1567—71. 

Aiello AE, Perez V, Coulborn RM, Davis BM, Uddin M, Monto AS. 
Facemasks, hand hygiene, and influenza among young adults: 
A randomized intervention trial. PLoS One 2012;7:e29744. 

Jeffries DJ. Viral hazards to and from health care workers. J Hosp Infect 
1995;30 Suppl: 140-55. 

World Health Organization. Guidelines on Hand Hygiene in Health 
Care. First Global Patient Safety Challenge Clean Care is Safer care. 
Geneva: World Health Organization; 2009. 

Loftus MJ, Guitart C, Tartari E, Stewardson AJ, Amer F, 
Bellissimo-Rodrigues F, et al. Hand hygiene in low- and middle-income 
countries. Int J Infect Dis 2019;86:25-30. 

Lan J, Song Z, Miao X, Li H, Li Y, Dong L, et al. Skin damage among 
health care workers managing coronavirus disease-2019. J Am Acad 
Dermatol 2020;82:1215-6. 

Feng S, Shen C, Xia N, Song W, Fan M, Cowling BJ. Rational use of face 
masks in the COVID-19 pandemic. Lancet Respir Med 2020;8:434-6. 
World Health Organization. Advice on use of Masks in the Context of 
COVID-19. Interim Guidance. World Health Organization; 05 June, 
2020. 

MacIntyre CR, Seale H, Dung TC, Hien NT, Nga PT, Chughtai AA, 
et al. A cluster randomised trial of cloth masks compared with medical 
masks in healthcare workers. BMJ Open 2015;5:e006577. 

World Health Organization. Guidelines for Indoor Air Quality: 
Dampness and Mould. Geneva: World Health Organization; 2009. 
World Health Organization. Cleaning and Disinfection of Environmental 
Surfaces in the Context of COVID-19. Interim Guidance. World Health 
Organization; 15 May, 2020. 

WHO Ebola Response Team, Agua-Agum J, Allegranzi B, Ariyarajah A, 
Aylward R, Blake IM, et al. After Ebola in West Africa-unpredictable 
risks, preventable epidemics. N Engl J Med 2016;375:587-96. 

Harper CA, Satchell LP, Fido D, Latzman RD. Functional Fear Predicts 
Public Health Compliance in the COVID-19 Pandemic. Int J Ment 
Health Addict [Internet]. 2020; Available from: https://doi.org/10.1007/ 
$11469-020-00281-5. [Last cited 2020 Sep 3]. 





267 





